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Abstract of JP71 96780 

PURPOSE:To obtain the subject pyrimidin-diyi having solubilities in vanous solvents, a good adhesion 
property to a metal surface of an electrode and to a base plate, a good film forming property and 
capable of manifesting an electric conductivity by n-type doping, by subjecting a condensation 
polymerization by adding a zero valent nickel complex as a dehalogenating agent to a specific 
pyrimidine compound. CONSTITUTIONiThis pyrimidin-diyI having a repeating unit of a substituted-2.5- 
pyrimldin-diyl of the formula (each one of R1 and R2 is H. a lower alky! and at least one of R1 and R2 
is an alky!) and an average molecular degree (n) of 10-1000, is obtained by subjecting a condensation 
polymerization of (A) 2, 5-dihaIogeno-4 and/or 6-alkyl substituted-pyrimidine by adding (B) a zero 
valent nickel complex as a dehalogenating agent. Further, as the component (B), e.g. bis(1,5- 
cyclooctadiene) nickel is preferably used. 
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[IS*3S 1 1 -tSLti. ( 1 ) 



R . 




R ■ 



m^Tf^L. Ri tR2 n'Mtii t'ii—-}ii)^r )\^^)Vmx• 
ibho ) ■r^^^tLi>W.9k-2, S-kf'J 5 v>->'-f ^* 
»»)iIL#fifc L, ¥«l*^«n7>»l 0- 1 0 0 0<OtE 
Ht:$)*^'; (T^4r;uS^-2, 5 -t:'j 5 V > 

2 , 5 - 'j ; V > Ji- ) i t tz itmMAt^m 

i; n M K - f > L n Migmtties^^-o 
IW*Jl3l 2. 5-vVNnyy-4:feJ:U-'/'i/w(± 
6 r 4f n^aift- e 5 v > tc-tf nfll^ y ;HSf*:«r)W 

U b n ;u 5 -7 -fe > h ^iR-o 
[0 0 0 1] 

[0 0 0 2] 

> h ^ tc J: o TKf t ? fLiE?W»«^fS«0±?S: «r « U 

•2>o Hlr#Oj59t LT(i, -1^'; (2, 5--f^-i-l'>) > 
-i^U (2, 5-trD'JU>) . (V'CT^i-W^tf 

[0 0 0 3] m.^imwx'hh nm^mm'^mt^ 

[0004] ^S.7,h')- l^9-X^ 1 9 8 8#;, 1 



(2) 1$M¥7- 1 9 6 7 8 0 

2 

5 3 - 1 5 4:gUie|S$;nTv>^rl^'J (2, 5-k:'j; 

n/cT;t' + ;l'fit$^ixTv^4-V'*"'J (2, S-kT'Mv 
> ->* ^ )U) lizixi mmx- ^ Z> mmi.W^^^<r>^^f£ 

\tm\~m.hixx\<^^n X.. ■sst<^s«tt7!i*s.<, mm 

[0 0 0 5] 

xtg%iiimiti%m-ri>mm.K£^wti»^ii^. ■?r<on^if 

[0 0 0 6] 

20 m^Wtmm.i^^^') (2, s-eu $ vvvw;!') ^opga 
.-i^'; (2, 5 -tf'j 5 V cofj 5 

[0 0 0 7] gp*>, ^^mii-1&^ ( 1 ) 
Ut2] 

H , 

R 8 

^-^o ) r-«$n;2>a}^-2, 5 -i^rv ^ ^u?: 

#.*)^L*&t L> q^i^fi-g-K n 0 - 1 0 0 0 

40 ^ V >^c-t'D«^'y'5r;^^t^$^Js^/^Dy 

5 -ev ^ V > V Y^u) ifeLKuis 

[0 0 0 8] :$:|§0^CO:^"U (T;L'^;i'gm-2, S-tf 
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[0 0 0 9] ^'U^^->'U&t*^r*lfiLTS#1-^:^jt 

6M ( 1 9 7 7*) (Hf«LT*^:^?S7j**;5»o 
[0 0 10] -rhvliKnT^^. v jc^;u Ji--r;U^ 
OJH- X ^Witj*^' (I-fc V ^T"7 ^' -> ^ ^: N n y / 

^v>?rv^'nD [1, 3-b:X ( v 7 7. 7 < 

y) -/n/N->] ^7^;!-. xhv^x (hijVjL — 
X7-f>) ^ y^lr^, kfX (1, 5-->^n:t^^^vJ:. 

[0 0 1 1] mtMizx^hmtn^mit. m^.i^r-v^ 

bKn> Ix^-X 472M(1962^) UJi^ 

1988^. 153-154 

T 1 •=e;HJ.±<0 tfX (1, 5 - n:t rJ' ^ V — 
•y^;^, VfX (2, 2' -tftf'Jv^U) j::y^;U. 
(2, 2* -tfkfUv;!') (1, 5-v^^n:t^^v^ 

2. 2' :^X7>r >^<7)Bef£^-?:iDx_^ 

2, 5-vVNnyy-T;i^^;ug}&-eu ^ v>^cos 
iS^igL'Srv^ijST-i^e ox:> 1!jP?^B#ra(il 2B#Ha.± 

[0 0 13] ::o£>g-:^S^±ii^:^i:'0 2, s-v^no 
y y - T ^ ^ ^ v > ^msi^-r ^ c t ;&^T- 

[0 0 1 4] v-T'^-i) 2, 5-vVNDr/-r;v 

*ftU ^^i^^iV) >^UJ:oTl^ Kn#->;u^Sr 
:^#ftL> 2,' 5"-v-7'n^-4, 6-vy^;Hii;^ 
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[0015] Z<r>:r^y) ( 2 , ^ )V) %% 

1 «Ja±41ifISiT*-e^>nDd-*;UA, 

[0 0 16] wCO^i^'J (T;^^;ufijft- 2. S-tT'J^ 

[0 0 17] K-e>y:^ffiU(i. MimiW^^ 
20 [0 0 18] 0!lx.lirfti^69na K-tr>^^T*Ji. ^^^) 

[0 0 19] l:^ft^6^naK-e>^^(i. (T;U 

ii-. (CH3 ) 4 NBF4 , L i BF4 ^comfi¥iSffi4^ 
TSfe * ft i I enSn-t ^ ^ <t U J: ») HWflS ^<r>ij^'^>'f)^ 

iO [0 0 2 0] 'i^U (T;u4-;l'ai^- 2, 5-t:';^v> 
V -f ) CO n ffl K t: > ^* ^ n fc^^,^ ^ <7) n M »l| 

[0 0 2 1 ] m_L^IIeiIEL7'cJ:^tI:^•'; {T;i-^;ugi^ 

-2. 5-b"U ^ v>v>f ^U) (i. {gSU'eiiSJ5:nS}* 
[0 0 2 2] HU^O}§JS14t¥lJfflLr*Jia^U^ bn 

[0 0 2 3] 

[f^ffll 2ts:|§0^(7):tfU (t;u^;us1^-2, 5-b-'j^ 

TtiS^-^^t LT(iffin;t:14tg?r^-t^'-t^V (2, 5- 
\£ 'j ^ V > V >f ;u) CO t: 'J ^ v >ltiz^^|gr i 4 fio 
fg:«i r ;u ^ ;u ^ Sr S Xi" ^ C t (c J: 1} *«i§SR ^ 

[0 0 2 4 ] r;u^;i.S}^^ L^i^v^-if ij (2, 5-t:U 
50 ^>>V'f;l^) (iJSB$*U}#S?L> :^r-^X*<7)£4SU^ 



-3- 



5 

io. :*::K»J-7-(i^?L^!f (TG) cOiPlJ^O^*. 4 00 
[0 0 2 5] 
(*Si£0IJ 1 ) 

[2 Ko:^v- 4 . 6 - V ^ V 

^] Ttiagp°p0 2 -t: Kn^v-4, 6-v^^JH:f»;^ 
v>tSa$t£l 6. 0 0 g (10 0. Ommo 1 ) 
7K2 0 0 m 1 UitW^-ti:. •€-m;7KB$^l::^ h 'J 't?/. 4, 
0 0 g (10 0. 0 mm o 1 ) =S:3gS* 100ml Uj§ 

0 \m£m^.LfZo S!v^T ^ n n .-^ ;i. A Uig 

^ n - »J - jc/N'rJf I- - - (iTEfe* L g b'^^Xhh 2 
-t:Kn^v-4, 6 - V > ^ v> 1 2 . 02 

g (9 6. 7mmol) ^f#/::o ^ H ~ NM R iH^tZ J: 

h^i^m(7:>\i-^(Dmmit^^k<r>ti^^xh^ \ 2, 38 

ppm (singlet) (p< ^^U^tT^TfcS^) .6.4 
3ppm (singlet) (tiU^ v >3S5f4<^* 

10 0 2 6] [5-^0^-2-11 Kn:^->-4, 6- 

v>{^;Hf 'J ^ V >co^j?K] 2-liKn^v-4, 6- 
V ^ f-;!/ tf ij ^ V > 1 . 2 4 g (10. 0 mm o 1 ) ^ 
^nnr^^UA 2 Om UligSS^'ti'. SEw^TN-^n^^ 
(i<St<^Kl. 78 g (10. Ommol) «:iO;t 
/Jo 2 O^J-rBlMi^trltff^LTlif^. Mi^T-:^^ n n A ^ 
«l±S^*L/Co m±M.Wik. Bm^-^^^2 Om 1 *r-2 

o^pfl»i»^-^. m^\k. ieatTto ^mLfzi><r>i^ 

-t:Kn^rv-4, 6 - U ^ V > 1 . 09 g 

(5. STnimol) ^:»/Jo ^ H - NMR iffl^U i: ^ 

i!^m<oyd'-{7<r>mWkit'^k(otio^xh^ \ 2 , 5 7pp 

m ( s i n g 1 e t ) (^f-;U*07k^) o CCOifeSO 
7E^53^*f <7)fS*(iSife1S t R^S^^coiEar^T— fie L T 

[0 0 2 7] [2, 5-vrn^-4. 6-v>^;H:: 

^ff; >4. 30g (15. Ommol). 5--7'n^ 
-2 -H Kn:^'>-4 , 6 - v^^^Wt: 'J ^ V > 2 . 0 
3 g (10. Ommo 1 ) . > 5. 7 0ml 

(6 0. Ommol) ^ A^/Jo <i?*Pf?^oit 1 3 0 t: 
4 5 55St iSc L T'c o ^ J T'<if*P L T 2 0 0 



(4) :tf^ip7_ 1 9 6 7 8 0 

5 

Ji^;i./^^-*f>= 5%) T'fflSiLT. Bfi^Jife-C*)^ 
2. 5-v'rn^-4. 6 - v><^;Hi U ^ V > 0. 1 
6g (0. 6mmol) SrlffCo 'H-NMRffl^lCj: 

^TK^otf-^'O^Sfi^j^otio^jr-*^ : 2. 64 p 

pm (singlet) ( -f-^l-^OTK^) o Z<OWli 

70 [0 0 2 8] t^') (4, 6-v^^;U-2, 5-t:U 

:^ (1, b-'yi7Uir^9i^'J^>) -•yy;W0. 74 g 
(2. 6 9mmo 1 ) . N. ll-i^ ^ "J- )V l^Tl K 
30mU 2, 2' V> 0 , 4 0 6 g (2. 6 

Ommo 1) s 1. 5-l<^u^^ ^i^'^> 0. 466 
m 1 *C<7>lll/?T*nx. mWLfZo glJ<7)#St^*S14^ 
H^(CL. 2, 5-vrn^-4, 6-v;^^;Hi»J^ 
v>0. 5318g (2. 0 Ommo 1 ) . N, N-v 
^^;u.i.;uZsT ^ Kl Om 1 ^Sdx. «r4^> ?^S?L/Jo 
20 z<n2^<Di^mi:m^L. ^rS14^H^*1S*>oo. 6 
ox:r'4 8 5#r^i[)P??!i:L/jo Kii:-i§'iS*T>^-T7Kui± 

All?rJii^b'> vT ^ XZgB^BIz:-:?- h A^i^i^Ti* 

(4, 6-v^^;i'-2, 5 -l^'V ^ V > V ^ ;u) 0. 
18g (JRi$^8 4. 0%) ^ntzo ^au:i-.)].A{zi^m 
L. GPCi|il^L/j<!:C^. -"t^ 'J ^^-^ >^ft#T•T^^J5^• 
^a7 0 0 0O^U-r-T-3bo/::o 1 H-NMRiW^tZ 
J:^7R^Ot:-^<7):ISS(i^^<7)^iDi9T**^ : 1 . 3p 
pm (>^;u«<7)7K^) o 7t;S»Wo$§*(i;X^7)hio 

0 ; : 6 6 . 2 2 % mmm ei. 91%).* 
m : 7 . 5 1 % (3Si&tt 5 . 7 0%). : 5 . 3 8 

% (31f4Mi 2 6. 3 9%) . : 0 . 0 1 %aTo 

[0 0 2 9] {mmm2) 

[s^fb^WnMK-tf >'^'] mmmixntz^') 

(4, 6-v>-f-;u-2, 5 - tf'j ^ v> vW;i.) 
nn,it;i./,ig:flS^^^^^_ttc^* ( 7 ;u A/f^ 1 
m) L> ff./iSftff.^#BSffit LTO. 

5M (Bu) 4 NBF4 /CH3 C N^f-C^f ^ ^ U 

-2. 1 V V s A g/A gM^i5(w (B u) 4 

Tii^m'bnfco K-kr>^BJOi*5H-(±||mf^.^j^ 1X10 

(±1X1 0-3 S/c mT-abo/Co 

[0 0 3 0] {mMmz) 

[itm^nmv-\^>y] ^mmixntz^^') (4, 6 

- V > ^;u- 2 , 5 - tf 'J ^ V > V >r ;U) "k-rV')^^ 

50 X. ^(o^ikb ox:xmmmJ±m^.L. i-h^j^^ux 
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-b->:5''mr<7)K«<7)m^eiISl X 1 0-8S/cmii:^t 
LT. 1 X 1 0-3 S/c mt^ro/jo 
[0 0 3 1 1 {^fiB0IJ4 ) 

fig] C 2 - T ^ / - 4 - ^ ^ - 5 - ^ t: 'J ^ V > 
<7)#^] ^Dn,-^;l.A 1 5 Cm 1 tCrtTi5p°n<7)5. 4 5g 
(50. Ommo 1 ) 02 -r ^ y-4 -^^^l^tf'J ^ 
V >^v§MS-ti:/Co 8. 40g (50. 0mmol)O 
N~rn^C(i<a$^ ^ K^rSPx^ S?a-e3 05i^tltr+L 
/::o i§<«^S*L/cfs. 5 0 m 1 oogm^•^^^^:^^^i- 1 
5 5^fyj*»L/Co SiStT-f^^aJf*. SfevtlSSriSIRL 

y-^UT^^^bm-SB^B trgfi^Jif^T-*)^ 6. 75g 
(35. 9mmoi) <0 2 -T ^ y - 4 - ^ 5 - 
•rn-^et: V ^ 'J>i'mZo ' H-NMR'iPjJSUi:-E>fg« 
ii:>COi:i5»)-e*)^ :2. 48ppm(siglet) 
(>^;U^<7)7K^) .4. 42ppm(siglet) 
( T ^ ^OtK^) . 6. 24ppm (double 
t ) (t: »; ^ v>?R5l2:07K^) . 7. 5 1 p pm (d 

0 u b 1 e t ) (fcf U ^ V >iR6fi07K^) o 7E^5t*f 

[0 0 3 21 C2. 5-v"7'n^-3-^^;l^e»J ^ V 
><7)^^) ^iStt?Pffl«lCL3t5Jl:'SSU4 8%^BE1 
Oml*A:iX. -5t:t;?fr*Pt/::o 1. 8 8g (10. 
Ommo 1) 02-T^ /-4->^;i'-'5-V'nqBt: 
U^v>^*a;t. 3 0 55^1SCf4^L7^s:o :i:^l . 1 7 m 1 

mi- h ^ A 1 . 9 3 g . ^S* 2 . 6ml) ^igT> 

^ h ^'^ 7 ^ - (v'J:^^*;u> St^j^^^u;^^ 
^f> = 1 : 9) X-m^LX. 1 . 6 1 g (6. 4mmo 

1 ) 0»feH#:T-*)^ 2, 5-v-7'n-:e-3->^^Hi 

iiSO-C^^ ;2. 45ppni(siglet) (^^;U 
*<7)7K^) , 8. 2 2 p pm ( s i g 1 e t ) (t:»J ^ 

[0 0 3 31 (4-p<-f-;l--2. 5-b'';^v> 

(1, 5-->^n:t5^^vJ:.>) -y^^^l-O. 74 g 
( 2 . 6 9 mmo 1 ) . N, N - v ^ + ;U A T ^ K 
3 0mU 2, 2' -b't:i;v> 0. 4 0 6 g (2. 6 
Ommo 1) > 1, 5-->^n:^^ ^ vJO 0. 466 
m 1 i :i(r>m^XlM7^. nWLfZo giJO^SSr/FSItS^ 
H^tcL. 2, 5-v-7'n^- 3 -^^iU^'j ^ v> 
0. 5 0 4 g (2. 0 Ommo 1 ) ^ N, N- 
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,-f.;UAr ^ Kl Cm 1 **DA. v^fl|L/Co wC02 

4 SB^KJD^ftL^lTo 5ic.i§ifS^T>'=e^T7lcUv±i^\ it 

m^j^ ^ y ->y^X'^»LX. M/±$z:^«LTrK'j (4-^ 
■^;i'-2, 5-li »M > >>^;u) 0. 15g (8 0 
10 %) "kntzo ^ nn.i^;UA(:}g^L. GP cm'^Lfzt 
^i^53^^-fi:9 5 0 0<7);S5f^T-Ao/jo ^H-N 
MRm^{ZX.hm^it'-k(r>ti6^X*hZ> \ \ . 3ppm 

(>^;US(^7K^) , 8. Ippm (t:U^v>ll6fi 
cOtK^) o 7r:^53^W<7)$gS(i:;^<7)<hi^^) ;^^6 4. 8 
3% (311&ffl6 5. 2 1%) . 7K^4. 9 7% (affeliS 
4 . 3 8%) . MfK 2 9 . 6 9 % (3aifeMt 3 0.41 
%) > *S0. 0 1 %JaTo 

[0 0 3 41 (^JS15IJ5) 

[m»^l:^61;K-t:>^'] ^i£0ij4Ti#/c;^-'J (4-> 
20 ^;l^-2, 5-li U ^ v>v'l';U) C03ma%^nn.t: 
^UAigiffi«r^^i:g±lz&*L (*^l;«m) > 

BBffi. w^y^^im^kmi^MtLx 0 . sm (bu) 4 n 

BF4 /CH3 CNff'T-^f >r U 7^;K;U^>^ h 'j - 
KftJt7c:meS:IB-<^Co -eo^S*. -2. 3 
V V s . A g/A g* (B u ) 4*<7) K-e>tr. 

[0 0 3 51 (^S£P!I6) 

[^b^fi5nSK-e>y] ||i{Efi?!l4T'»7^c;i^U (4-^ 
-f-;l^-2, 5 -b'^J ^ V > V ^ ;u) ^Il^l/umOt^— 

Kn-7^>;g?KtZ8B#PflitiSLT. <7) 5 0 t: 

^fo/co z.(oY-\dyyLfzmA<r>m.%,i^m^m,iA^^ 
m^eiisixios s/ cm\:xTxh^(n\,zn\^x. 

K-b->^^f^OSt?4-(il X 1 03 S/cmT-*o/::o 
[0 0 3 61 (^ife^J 7 ) 

^ ^^*y-t> h*t#i: LT. :ft:iSRfetto:^i£ (F. E. k 
40 arasz<b;j. Polymer Sci.Poly 

mer Chemistry, 2 6 , 3 2 4 1 ( 1 9 8 
8) ) {zX.^l'k^Lfz^r^'} (^<-7-7j:.-U>]fj^u>) 

t^A^nUK) <7)lSl:%7lcvra5«: I T0**7 7x±(:^ 

s^i?^H^T. 1 5 ot:T2BfrBi*n^i-^c tu 
co±uiiifefi?!li T'i»^?nfc;f »j (4, 6-v^^;u- 

2, 5-tfV ^ v>vW^l^) 03mS%^nn.-^;UAig 

iSSr 1 0 0 0 r pmT^[D]|j;"<il!T L/,:ft> i^S^L^I^trm 
50 ^-fm£®^ff5i3tL/::o mSt LT7^i^ ^ •^^•'t? A 
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10 0 3 7] mmms) 

-E-(n±(;^J(!i^i]4 -cif^bii/::'-!^'; (4->^;W- 
2 , 5 - 'j = V > V ^ ;u ) o 3 Sfi% ^ n n A }§ 
ifSS: 1 0 0 0 r pm-eElzi^^Lfcfx. MES:«LTIE 

/Co I TO:^'^X^iEffi. r;u ^ -'^^ A^rMS^ LT 5 



(6) !ffggip7 - 1 9 6 7 8 0 

70 

[0 0 3 8] 

70 T-. OP eng. tm'mm. -xb^^hn^n^7^^ 
[0 0 3 9] iff tl. :*:nM2fm4S55^T-*ffl^^7t:J^^^ 
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l§^=if al 3^2 H 2 0 B (2 0 0 1. 2. 2 0) 

[iiB3#-tl 7- 1 9 6 7 8 0 

[f^F^ B]¥«7^8H1B (1995. 8. 1) 

l^m-^m ^^iltltf^* 7-1968 

iaiP«-t] ^8i¥5 - 3 5 2 7 8 9 

IilB^!ifi¥itl«»7JKl 

C08G 61/12 NU 

C09K 9/02 
[F II 

C08G 61/12 NU 

C09K 9/02 Z 



[»mBl TfiKl 2^3 1 4 B (2 0 0 0. 3. 1 

4) 

I¥^tf IE 1 1 

miEn^ms^] o o o i 

[0 0 0 1) 

t#M1iiE2l 

IMiEitmJlg^l 0 0 3 2 

10 0 3 2] [2, 5 -v'rn-t- 3 -^Tf-^Pt: 'J $ V 
><0^^] ^fS14^H^tcLfcJS:Jt'SSU4 8%:^ffiEl 
0ml?: Ait, - 5 X:iCJ^*n L^tro 1. 88 g (10. 
Ommo 1) <02 -T 5 y-4 S-rn^e 
•J 5 V > ^rtJDi., 3 0 »«r4^ L/c„ 1 . 1 7 m 1 
•;ST. 3 0^af#L/:o 3Effi'B$:>-h>J'^A*}-g}iS (3E« 
K-^b'J'^^Al. 9 3g,^@*2. 6ml)5:i"ST, 

f+L/Co iS?a7!i«2 0'C5:*Sx.4'<'^J:t UTKSSft^ h 'J 
A ^' D-7 h V -f - (v ■nv)v. g^^i-^;!/ : 

•^> = 1 : 9) T-fflSiLT, 1. 6 1 g (6. 4mmo 



1) 0||fe@#:T-*4 2, 5-vyo^-_4.-^^;i.e 
'J \ vy^%fzo ' H-NMRiP.lJ^t:,t;|>$S«t±-X<7)i: 
id *) T-*^ ;2. 45ppm(siglet) (>^;U 
36W7K^) ,8. 22ppin(siglet) (tf'i^ 

[¥«»jE31 

[1iIEi*t&]i§Sl 0 0 3 3 

[0 0 3 3] [^fU (4-^'?^;U-2, 5-tf<J5->*> 

(1, 5->^'n:t5'?'vJ:.>) -y-^JUO. 74g 
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